Background
==========

Physicians in ambulatory practices are under increasing pressure to use computer-based systems to support the clinical side of their practices. However, the rate of use of information systems for clinical care in small physician practices in the U.S. in 2006 was estimated to be within the range of 14% to 25% \[[@B1],[@B2]\]. Unfortunately this pattern continues in 2008. During 2007--2008, researchers conducted a national survey of 2,758 physicians to determine the proportion of physicians who were using such records in an office setting. Four percent of physicians reported having an extensive electronic records system that was fully functional; 13% reported having a basic system in place \[[@B3]\]. Although not a focus of this paper, it may be useful to consider efforts underway in Europe and elsewhere to explore the implementation of electronic health records (EHRs) \[[@B4]\]. A 2007 Commonwealth Fund report recommended that a one percent assessment on insurance premiums and Medicare outlays should be used to finance the acceleration of provider adoption of health information technology (HIT) that encompassed decision support capacity and enabled the sharing of patient health information across sites of care \[[@B5]\]. The California HealthCare Foundation reported that small or solo practices or community-based clinics are far less likely to implement EHRs and electronic prescribing than physicians working in large practices \[[@B6]\].

This paper has two main purposes. First, it briefly presents an overview of the perceived benefits and barriers of adopting EHRs within smaller ambulatory practices in the United States, especially practices of five physicians or less. The authors build on their personal experiences of many years with academic physician practices and small ambulatory physician practices, as well as research and observation on adoption, including one author\'s PhD research.

The second purpose of this paper is to provide a basic guide for facilitating successful EHR implementation in smaller ambulatory practice settings for physicians and those supporting the practices. While \"one size does not fit all,\" the authors propose a \"field guide\" for physician practices to illustrate some of the questions and issues that practices must address for their efforts to be successful. The authors believe that this guide is necessary to support small physician practices. The national survey mentioned above indicated that of the 83% of respondents who did not have electronic health records, 16% said that their practice had purchased but not implemented a system. An additional 26% of respondents indicated that their practice intended to purchase an EHR system in the next two years \[[@B3]\].

Unfortunately, most evaluations of EHR implementations in the literature are reflective of larger practice settings. Many informed observers agree that while there are similarities relating to implementation in large and small care settings, scale is both real and important. Additional and more focused research to clarify the needs of small practice settings is needed and the authors hope this paper will serve as a stimulus for such work. A step in this direction includes the June 2008 announcement that the Centers for Medicare and Medicaid Services (CMS) is implementing a five-year demonstration project that is designed to encourage small- to medium-sized (20 or fewer) primary care physician practices to use electronic health records to improve the quality of patient care. The project includes an eight year evaluation \[[@B7],[@B8]\].

Scope of discussions
--------------------

This paper does not address issues relevant to the growing body of experience and literature about personal health records (PHRs) nor does it analyze implementations across countries. However, the authors recognize the significance of these issues and believe that questions relating to PHRs as well as global EHR implementation approaches warrant further discussion. The paper does not address policy implications of EHR implementations nor do we consider issues (such as barriers and benefits) related to connecting practice-based records to external information systems and records. Furthermore, the paper does not address specific EHR models for specialties within ambulatory practices and how the implementation of EHRs may need to fit within those parameters. Again, the authors recognize the need for additional discussion and research in these areas.

Multiple visions for the EHR
----------------------------

Visionaries have predicted that widespread availability of EHRs in ambulatory care settings can improve the quality of care, improve communications with patients, reduce transcription costs, provide clinicians with easier cross-coverage, and support decision-making by clinicians and patients \[[@B9]-[@B13]\]. There are multiple definitions of an EHR. Several examples include:

• The U.S. Department of Health and Human Services (DHHS) defined EHR as \"\...a digital collection of a patient\'s medical history, including diagnosed conditions, prescribed medications, vital signs, immunizations, lab results, and personal stats like age and weight \[[@B14]\].\"

• In June 2008, the U.S. Office of the National Coordinator for HIT (ONC) released a report proposing definitions for key health information technology terms including the electronic health record, electronic medical record and personal health record \[[@B15]\]. The Agency for Healthcare Research and Quality (AHRQ) stated that an electronic medical record (EMR) comprises the set of databases (or repositories) that contains the health information for patients in a given institution or organization. Aggregated EMR information derives from varied clinical service delivery processes, including laboratory data, pharmacy data, patient registration data, radiology data, surgical procedures, clinic and inpatient notes, preventive care delivery, emergency department visits, and billing information. An EHR extends the concept of an EMR to include cross-institutional data sharing. The EHR is patient-focused, spanning episodes of care rather than just one encounter \[[@B16]\].

• The Healthcare Financial Management Association (HFMA) outlines an electronic health record by the functions that it includes: (1) Order entry/order management -- electronic management of tests, consults, and medication ordering. (2) Results management -- access for physicians to all patient information for care provided by a hospital or health system. (3) Electronic health information/data capture -- computerized repository storing patient health records. (4) Administrative processes -- interoperable systems for billing, scheduling, resource management, and other administrative tasks. (5) Electronic connectivity -- effective electronic exchange of patient data by the healthcare team and other providers. (6) Clinical decision support -- computer-assisted diagnostic and disease management tools support enhanced clinical performance. (7) Health outcomes reporting -- automatic extraction of information on quality indicators facilitates reporting. (8) Patient access -- remote access for patients to their records \[[@B17]\].

• The Health Resources and Services Administration\'s (HRSA) Office of Health Information Technology has recently developed an adoption toolbox which is a compilation of planning, implementation, and evaluation resources to help community health centers and other safety net providers implement health IT applications in their facilities \[[@B18]\].

• The Healthcare Information and Management Systems Society (HIMSS) defined EHR as \"\...a longitudinal electronic record of patient health information produced by encounters in one or more care settings. Included in this information are patient demographics, progress notes, problems, medications, vital signs, past medical history, immunizations, laboratory data, and radiology reports. The EHR automates and streamlines the clinician\'s workflow. The EHR has the ability to independently generate a complete record of a clinical patient encounter, as well as supporting other care-related activities such as decision support, quality management, and clinical reporting \[[@B19]\].\"

The definitions for and expectations of EHRs have expanded in scope as information systems technology and the discipline of informatics have evolved and matured. Currently, the concept of EHRs incorporates a full range of functionality and interconnectivity and this range is a challenge for small practices.

Before embarking on an EHR implementation project, it is important for the practice to have realistic expectations. It is also critical to be familiar with generally recognized barriers and benefits. Thus, before providing guidelines for the implementation itself, we offer a synopsis of what is known about benefits and barriers with special attention to those issues most relevant to smaller practices. This section is not intended to be a comprehensive review of benefits and barriers but is provided to illustrate the key issues that small practices are likely to encounter.

Discussion
==========

Benefits of EHR use in ambulatory settings
------------------------------------------

Benefits of an electronic health record in ambulatory practices fall within three main categories: improved patient care through more efficient access to accurate records; improved office efficiency; and potential financial benefit.

### Improved patient care

An electronic health record has the potential to strengthen the quality of care and the relationship between clinicians and patients through ready access to accurate and up-to-date patient information from office or remote locations. Baron et al. noted that, after implementing an electronic health record system, the Greenhouse Internists (4-internist, community-based practice of general internal medicine located in Pennsylvania) \"\...communicate more quickly and clearly with patients on the telephone and by letter, transmit important clinical information more efficiently to specialists, and spend less time paging through charts\....\". Greenhouse Internists has operated in Philadelphia since 1989 and serves an economically and ethnically diverse urban and suburban population. Baron et al. reported that the Greenhouse Internists\' patients were impressed upon seeing their prescriptions appear electronically \[[@B20]\]. It is also reported that these EHRs provide the opportunity to access national databases, such as the National Cholesterol Education Program Risk Calculator \[[@B21]\] for patient use between visits.

### Improved office efficiency

The patient\'s chart can be located in multiple places, e.g., the physician\'s private office, waiting to be filed, with the nurse, or filed. An EHR saves staff time otherwise used searching for charts, entering charges manually, etc. Depending on the size of the practice, this \"found time\" can be devoted to value-added activities or eliminated, thereby reducing overtime charges. Through the use of EHRs, productivity increases because of improved office efficiency. If a half hour of paperwork is eliminated, that could mean two more patients seen daily or 30 more minutes a provider could spend at home with family members \[[@B22]\].

Miller et al. interviewed providers with EHR systems \[[@B23]\]. They reported that providers worked longer hours for an average of four months during initial EHR implementation, mostly because of inefficiencies while on the \"steep\" part of the software learning curve and due to the one-time requirement of entering all clinical data during each patient\'s initial visit after implementation. The study found that quality of life improved for many providers after the initial implementation period. Three practices benefited from seeing the same number of patients in less time, taking the gain as more personal time, rather than as an opportunity to see more patients. Providers in most practices particularly liked accessing records from home, which enabled some of them to go home earlier. The providers also characterized as an improvement the ability to access records immediately while on call.

### Potential financial benefits

Baron et al. reported that the Greenhouse Internists Group had a total budget for technology support of \$10,000 per year before implementation of the EHR to support and maintain their practice management system and their limited network.

The post-implementation annual budget was approximately \$40,000 for hardware and software vendors and a substantially increased usage of a local computer support vendor. Year-one hardware and software acquisition costs depreciated at \$24,000 annually over a 5-year time period. On the \"gain\" side, the group eliminated one staff position (\$20,000) and \$45,000 in annual transcription costs. The group expects to see more patients during the same amount of time or to transfer physician work to other members of the office staff more reliably and safely because the system provides clear, timely, and legible documentation to support expanded clinical team activities. Within one year of implementation, the group expected to free their file room space and make it clinically productive \[[@B20]\]. Some anecdotal reports suggest that billings increase a few percentage points after implementation \[[@B24]\].

Barriers to EHR use in ambulatory settings
------------------------------------------

Several obstacles have been cited as explanations why EHRs have not achieved more prevalent usage in physicians\' offices. These obstacles include:

• EHR products are expensive and require a major investment;

• EHR applications are not standardized;

• EHRs are more difficult to use than paper-based records;

• EHR implementation reduces practice productivity and disturbs workflow (at least initially);

• EHR benefits accrue to others (such as society and payers) not to providers.

A study by Gans et al. confirmed that the top barriers that physicians list are the cost of the systems, clinicians\' concerns about technically supporting a system, and clinicians\' ability to use the new system \[[@B25]\]. Baron et al., in describing the lessons learned by the Greenhouse Internists group in implementing the EHR system, stated, \"It is naïve to assume that small practices will move to EHRs without a variety of supports, one of which is certainly financing\.... Enhanced reimbursement models will be needed for wider adoption \[[@B20]\].\"

In practices with EHRs implemented, Gans et al. found that the main impediments experienced included \"\...\'people barriers\' -- lack of support for the system from physicians, non-physician providers, and other clinical staff.\" Physicians who implemented EHRs and those that have not cite the lack of capital resources and concerns about loss of productivity as major issues. Overall, the study concluded that the transition from computer-based administrative information systems to fully-implemented EHRs is a major undertaking that creates dislocation among the clinical staff and is more complicated, more difficult, and more expensive than most practices expected \[[@B25]\].

Simon et al. conducted a survey of a stratified random sample of 1,829 office practices in Massachusetts in 2005. The survey measured use of health information technology, plans for EHR adoption and barriers to adoption as perceived by the practices. Simon found that in Massachusetts, less than 1 in 5 practices use EHRs and that even among adopters there was considerable variation in use by functionality and across practices. Many practices do not use EHR functionalities needed to improve healthcare quality and patient safety. Simon also found that among practices that do not have EHRs, more than half lack plans to adopt them and that lack of funding is a key barrier to EHR adoption in ambulatory care practices \[[@B26]\].

The authors believe that some of the items listed above are true barriers and others are \"pseudo\" barriers caused more by general resistance to information systems for the forced changes they impose on long-established practice habits rather than the systems themselves. Physician resistance to information systems has been extensively discussed in the literature as an important barrier to EHR adoption \[[@B27]-[@B29]\]. However, based on implementation experiences witnessed and studied by the authors, the authors believe that physicians are now more willing to adopt new technologies when the applications are user-friendly and fit within their daily workflows. Since healthcare providers are willing to use technologies that meet their needs, then the processes of selecting and buying, planning for implementation, and carrying out system implementation must be considered, especially for small practice settings, since to date, most vendor systems have largely been designed for larger practice environments.

Introduction to change as a key factor in EHR implementation
------------------------------------------------------------

Practical experience has shown that change is an ongoing process of anticipated, emergent and opportunity-based events that have a fluid and unpredictable nature. People who work together closely on a daily basis are the individuals who initiate change in smaller ambulatory practice environments. Resistance in this type of environment is often temporary, as there is a tendency for smaller organizations to seek a steady equilibrium \[[@B30]\]. Nevertheless, change management cannot address the external financial and policy barriers mentioned previously. Additionally, the complex issues related to privacy, security and confidentially are beyond the scope of this paper. However, once a decision is made to implement EHRs, managing change is invaluable to the process.

Lessons of change management from larger institutions cannot be easily or directly applied to unique ambulatory healthcare practice settings. The cultures that comprise healthcare settings (e.g., physician offices, hospitals, surgery suites, etc.) add to the complexity of change efforts. The nature and the organizational variation of physician practices require an approach to change that is flexible. The smaller ambulatory practice change environment emphasizes individual enthusiasm, commitment, and personal ability of individuals to share information and to cooperate. Individuals within such practices who have adequate technical knowledge and skills are in a better position to assist and support the entire office during an EHR implementation than are such individuals in much larger environments. Small ambulatory practices place a greater emphasis on managing relationships at the core of the new behavior that the practice wishes to instill \[[@B31]\]. This view of change as internally generated is relevant in ambulatory physician offices. While most physician practice leaders can find the financial resources to support an EHR, the requirements and decisions for the appropriate EHR system come directly from the entire practice.

To be successful, physician practice groups need to place attention on the practical aspects of EHR implementation. The technology must be easily installed and maintained, supported locally, easily understood and controlled by local users, be flexible and adaptable to the needs of different healthcare personnel, and be organizationally simple, while requiring low investment at each site \[[@B32]\]. Overall, an important first step in achieving change is for those involved to realize that change is possible. Unless there is local \"ownership\" of the project and the process of change, local commitment to solve the inevitable problems that arise, local expertise to train and motivate the people in the front line of action, and local ability to assemble appropriate resources and support, EHR implementation is unlikely to succeed. Further, it is crucial in small practice settings not to overlook the critical roles played by non-physician members. Everyone in the practice needs to be involved. The implementation champion in the practice setting need not be a physician as long as there is agreement that the change does need to come and be led by someone who is highly respected. A study commissioned by Canada Health Infoway provides a comparative analysis of automation in general practice in 10 countries. The study notes that if a physician is not a champion, a practice administrator can play that role \[[@B33]\].

In the authors\' experience, impediments to adoption include the difficulty of understanding the information needs, the uncertain cost implications of implementing a system, and the intense effort required to identify and implement a system. In order to overcome implementation obstacles, it is important to be clear on what the EHR will bring into a practice before implementation begins.

Steps toward successful ambulatory EHR implementation
-----------------------------------------------------

A decision to implement an EHR requires a considerable amount of time. If a practice does not have the time to understand what an electronic health record can do, to investigate and decide on what system to buy, to implement the EHR, to train everyone, and to continuously monitor the system, it is better to wait until the time is available to invest. However, if the practice is ready to implement an EHR, there are basic practical implementation steps to ensure that the probability of success will increase dramatically. Readiness is a key first factor along with the eagerness of personnel, availability of a champion, perceived usefulness of the EHR and teamwork. One of the most important lessons that people working in this field have discovered is that people-based skills (cooperation, leadership, creative thinking) are as important as the technology itself \[[@B34]\].

As Baron\'s Greenhouse Internists experience indicated, planning must address the initial effect of EHR implementation on the clinical practice and the corresponding transient reduction in practice efficiency. Baron et al. stated, \"Perhaps the most important asset we could have used to ease the pain of implementation was more clinical capacity. A decline in productivity after implementation\...seems inevitable, and if a practice is already straining to meet patient demand, an absence of reserve magnifies the stress of implementation \[[@B20]\].\" In the following section we describe essential steps in the process of EHR implementation: creating a vision, phases of implementation, key role of the clinical champion, and workflow redesign.

The first step begins not by thinking about an EHR for the practice because other practices have one, but by thinking about how members of the practice would like their practice to operate in the future. With this focus, an EHR is about implementing the *vision*, rather than technology \[[@B35]\].

Creating a vision for CHANGE
----------------------------

The keys to successful creation of a vision are having the leadership to begin this process with a \"can do\" attitude and having or gaining knowledge and understanding of the needs of all the physicians and staff, the patients, the health systems with which the practice is affiliated, and other questions relevant to the practice.

To create an actionable vision, all members of the office staff must answer questions, such as: (1) How would you like to practice medicine within the next 5 years? (2) What goals does the vision incorporate? (For example, improved/more rapid clinical decision-making; better quality of patient care; rapid and convenient access to patient information; and more rapid response to telephone calls and/or decreased number of telephone calls to pharmacies, etc. (3) What type of tools/technology does each person envision using?

The vision provides the foundation that allows creation of EHR capabilities statements. This step translates the vision into workable and understandable action-oriented goals. As an example of the concepts described above, a *vision statement*might be:

### Example of a Vision Statement

*Our office practice will have electronically integrated information available to effectively support the clinical care of our patients*.

Several of the many supporting capability statements might be:

◦ *The system will be capable of making multiple uses of the information that has been entered*.

◦ *Our system will support access in a secure manner from remote locations, other than just office locations*.

◦ *Our system will assist with evidence-based decisions by providing access to information from the evidence-based literature*.

These examples demonstrate how \"capability\" statements begin to help the clinical practice focus on what is most important for their office or clinic. The following is an outcome example of a physician practice first creating a vision and then investigating options.

### A Vision Experience Example

*Non-affiliated private practice physicians in the community provide about 40% of the total ambulatory care volume for an inner city area with a population of about 240,000 people. The size of practices within this Community Health Group varied, from 3--20 employees. Even in the smaller practices with only 2 doctors, both had to be aware of the benefits of the EHR system in order to use it. Often, one had to act as the champion to promote the EHR implementation. The reasons of using an EHR are not necessarily obvious to physicians. It is, therefore, important to be clear on what the EHR will bring into the practice. In small practices, even though one doctor wanted to adopt the EHR, the others often did not, and the implementation did not proceed. When physicians were shown the capabilities of the new system, their eyes lit up and were anxious to get the system as soon as possible. In an inner city environment, many patients have low literacy levels or speak Spanish, making communication difficult. Others would lose the exam results printed on paper, or forget them. To overcome these difficulties, physicians were keen to access their patients\' hospital records and especially the results of laboratory exams electronically to ensure continuity and timeliness of care. A doctor illustrates the need: \"I had never used a computer before. However, I learned how to access my patients\' records at the hospital from my practice. It was very useful for me. Having the electronic number of the patient, I could view their medical exams, history, and diagnosis.\" Another doctor concludes: \"Accessing the hospital EHR saved us time, reduced errors, and improved efficiency of care for our patients*\[[@B36]\].\"

Phases of EHR implementation
----------------------------

EHR implementation can be characterized by several phases: Decision, Selection, Pre-Implementation, Implementation, and Post-Implementation. Each phase has its key issues to address. As practices vary in size, culture, capacity, knowledge of information systems, and staffing, the following is provided as a \"field guide\" toward successful implementation of an EHR in an ambulatory practice. Tailoring the approach to the individual practice is critical.

### Decision phase

The Decision Phase focuses on identifying champions, gaining \"buy-in,\" collecting information, assessing workflows, understanding financial issues, and analyzing benefits.

#### Identifying champions

A champion is an absolute necessity for a successful implementation. The optimal approach is to identify one of the most *clinically-respected*providers who has technology knowledge and who is committed to an EHR to fulfill this champion role. A practice champion provides direction and inspires, encourages, promotes and creates trust in the process, and in the future. In return, everyone in the practice needs to trust, respect, and communicate effectively with the champion. Champions must provide a combination of control and flexibility to create the highest likelihood of implementation success. It is important to re-emphasize the overall value of a champion to successful adoption \[[@B37],[@B38]\]. The following is a brief experience of a physician champion.

##### A Sample Physician Champion Experience

*One of the key doctors in a medium size clinic describes his role as follows: \"I do double work promoting teamwork, establishing EHR activities, however, when I see my efforts paying off, I do not regret the time I put in.\" A major challenge was based in cultural issues. Promoting the EHR was greatly facilitated through a physician that was very active in the practice and community. He was well respected among his peers and acted as a liaison between the practices, local community, and the hospital. His intimate knowledge of the organization of community clinics, the staff, the needs, and requirements helped the implementation team better understand the community. The physician was a leader encouraging clinical staff to use the EHR. He shared his vision of information exchange among practices, better communication, and opportunities for practice improvement. Even doctors that were not familiar with information system capabilities started to share the same vision*.

#### Gaining \"buy-in\"

A fast track to project failure involves lack of planning for the emotional side of change. Lorenzi et al. noted that, \"the technically best system may be woefully inadequate if its implementation is resisted by people who have low psychological ownership in that system. On the other hand, people with high ownership can make a technically mediocre system function fairly well \[[@B38]\].\"

To gain buy-in within an office practice, communication and involvement are crucial components. Early and effective communication to all members of the practice, starting at the first consideration of an EHR, is a key strategy for staff involvement. Leaders must encourage all members of the practice to provide input into the process, to set expectations, and to anticipate and report potential strengths and weakness of an EHR implementation within the practice. Early participation prepares the staff for the extensive involvement needed during the implementation period. Involving people from the very beginning helps them to feel part of the process and the solution.

#### Collecting information

Champions and clinical staff must identify what data needs to be included in the EHR system and must identify the definitive source of each data item. Possible information includes: (1) All patient data including records of telephone messages and scanned versions of outsiders\' correspondence. (2) Radiological reports and possibly digital images from outside imaging centers. (3) Electronic abstract, including discharge summaries and laboratory data, from one or more hospitals.

One of the first steps in deciding to adopt an information system is to gather accurate performance data for the existing system(s) -- whether electronic or paper. A commonly encountered form of resistance to new system implementation is the complaint that the new system compares unfavorably to the old system. While presenting factual data does not counteract emotional reactions, it is important to address unfounded allegations or rumors about the new system.

At the information collection stage, it helps for the EHR champion to gain additional expertise about the subject by taking some of the short courses available (e.g., the National Library of Medicine\'s short course in Biomedical Informatics offered twice a year at Woods Hole laboratories <http://courses.mbl.edu/mi/>, or courses offered as part of the American Medical Informatics Association\'s (AMIA) 10 × 10 initiative <http://www.amia.org/10x10>) or by visiting a few places that are known to be doing a good job with EHRs in their practices.

#### Assessing workflows

An American Academy of Family Physicians (AAFP) survey found that 54.2% of 5,000 respondents worried about the possibility of a slower workflow and lower productivity when an EHR is installed \[[@B39]\]. Studies document that an EHR that does not integrate smoothly into clinicians\' workflows and that does not allow for variations in style can adversely affect productivity and financial return on investment \[[@B40]\].

To address these concerns it is important to understand and to document the multiple workflows within the current office practice, e.g., how appointments are scheduled, what occurs during an actual patient visit, what are the workflows after the patient visit, how the office practice handles unscheduled patient visits, questions, etc. Assessing workflows is a pre-requisite for determining possible impacts of the EHR on office practices, and for the important process of workflow redesign prior to implementation of the EHR. Workflow redesigns that are completed and tested before a new system is introduced can help prevent \"blame\" for problems directed at the new information system and/or champion/leaders following system \"go live.\"

Another important workflow consideration is how the office or clinic will \"survive\" during unanticipated system downtime. If the only form of patient records is fully electronic charts, and the system is \"down,\" will patients be sent home or to another facility to receive care? Are there adequate \"back ups\" and redundant servers locally so that the office can continue to operate based on local resources? Failure to adequately plan for downtime can cause catastrophic effects on clinical practices during actual downtime events.

#### Understanding financial issues

Many physicians express concern about the lack of financial support for startup costs, including costs for setting up the EHR, the technology, and the training \[[@B23]\]. Additional costs to the practice may accrue from decreased patient care efficiencies immediately post-implementation, as noted by Baron et al \[[@B20]\]. It is important for the physician practice to understand the total scope of the costs associated with the EHR that are beyond the initial purchase price. The practice needs to analyze the costs mentioned and determine the \"return on investment,\" or at least the price they are willing to pay for specified improvements related to the purchase and installation of an EHR.

#### Analyzing benefits

An analysis of the benefits of an electronic health record system involves both the financial as well as non-financial benefits that can accrue to a practice once the EHR is fully functioning. A number of the benefits listed will come from the practice vision statement. During this stage, the metrics and methods are created for monitoring the benefits that are of interest to the practice. After the practice makes the decision to install and support an electronic health record system, the next step is to investigate options and select an EHR to implement.

### Selection phase

Deciding whether to move to an electronic health record system and which system to choose can be very strenuous. This article does not focus on EHR systems or system selection. Nevertheless, a few points of advice based on the authors\' experience apply.

• Few if any ambulatory practices can develop their own EHR system, therefore, a commercial vendor is often the likely source of the product selected. An alternative is to investigate a shared EHR system from the hospital or healthcare system affiliated with the ambulatory practice.

• Open source options such as versions of the VA Veterans Health Information Systems and Technology Architecture (VISTA) \[[@B41]-[@B43]\] system are also now gaining momentum as are Internet-accessible approaches \[[@B44]\].

• Many vendors are stronger on sales than on support, therefore it is critical to find a vendor with a reasonably large, satisfied customer base that includes practices similar to one\'s own practice.

• Visiting practices that have installed the system of interest is essential to learn about the \"hidden costs\" and the problems likely to be encountered and the responsiveness of the vendor to problems, and to obtain advice on how to overcome common problems.

• If visiting is not possible, talk with more than one practice using the potential system.

• Ask the potential vendor to provide access to a demonstration system for all practice members to \"test-drive.\"

• Ask all staff for their assessment of the strengths and weakness of the system as they perceive that the system would apply to the practice.

• The wording of the contract to purchase and support the system can make or break EHR implementation success. Base payments on achieving functional milestones determined by the practice, not by the vendor.

• The Internet provides a valuable source of information regarding specific EHR system products, capabilities, and the selection process. For example:

• Edsall et al. surveyed 408 family physicians with EHRs and published the results of their survey \[[@B45]\].

• The state of West Virginia through its e-Health initiative published information about purchasing an EHR for solo and small group practices \[[@B46]\].

• A basic primer for EHR system review and selection \[[@B47]\].

• EHR selector services (for a fee) that direct physician practices to the EHR that might be best for their practice \[[@B48]\].

Whatever the process, it is important to spend the time required to understand both the practice needs and the capabilities of the EHR systems on the market that can adequately meet those needs.

### Pre-implementation phase

A decision is made to move forward with implementing an EHR. The steps within this phase include: communicating and involving people -- staff and patients; redesigning workflows; establishing a project plan; getting help; timely training; and having fun.

#### Communicating and involving people

The crucial elements for a practice preparing to implement an EHR are people, planning, leadership, and implementation processes. The key to success is the involvement of people -- those connected to the practice and patients. Participation in the assessment and implementation of the EHR will ensure that individuals\' information needs are considered and addressed. In turn, the people will have a greater investment in the success of the system. To gain the confidence of everyone, communication is a major cornerstone. Everyone in the practice must know about the EHR project plus the goals and the plans for implementation. These actions initiate the \"buy-in\" process and prepare the staff to respond to any patient questions.

#### Redesigning workflow

A well-run physician practice office is a complex operation with well-defined workflows. Principles that influence the redesign of workflows include simplicity, accessibility for patients, safety, comprehensiveness of documentation, and delegation. The Greenhouse Internists assumed that the physician, being the most highly skilled as well as the most expensive person in the practice, should only do what no one other than a physician could do. To move forward, the group redesigned every office system. They reviewed and adjusted their workflows during the EHR implementation \[[@B20]\].

#### Establishing a project plan

There are many views about project management. The following issues are useful to determine the success and failure of health informatics projects of any size.

• *Clarity of responsibility*. One person needs to be designated as the leader or coordinator of the effort. This person is most likely the champion. Clearly defined lines of communication and responsibility promote progress and effective reporting.

• *Setting objectives*. The first step in managing the project is the setting of realistic objectives and timelines. All significant parties involved need to commit emotionally and display ownership of project objectives. Obtaining early project ownership among staff requires a participative approach. The objectives include specific, realistic definitions of project success. Until this stage is completed, no further work should proceed.

• *Action planning*. Generally a project plan defines its action steps in terms of major steps with specific start and end dates for each step. The planning process then moves to the next lower level of detail. As successively lower levels of detail are reached, project leaders need to seek input from the practice staff. This is critical to obtain both their valuable input and their psychological commitment.

• *Tight control and feedback procedures*. An organized system must be designed and put into place to obtain timely feedback on the status of each portion of the project. It is critical to obtain the earliest possible warning of any deviations from schedule or budget -- positive or negative.

• *Ongoing problem solving*. Unforeseen problems arise in virtually every project, although quality planning does help to reduce them. As problems do arise, they must be dealt with by a problem-solving approach -- not a finger-pointing one. Finger pointing and \"blaming\" generally lead to negativism, defensiveness, and the temptation to seek revenge -- all fatal to project success.

• *Project completion*. As the project approaches completion, an evaluation process should begin to measure the success of the project against the original success criteria. In fact, evaluation should be incorporated into an ongoing monitoring and improvement process within the practice.

#### Getting help

A contingency plan for obtaining help and support needs to be included in the original plan. Do not save this until a serious problem suddenly looms. Decisions about who will handle initial problems as well as how to escalate the process -- both inside and outside of the practice -- need to be considered and defined.

#### Conducting training

There is increasing recognition that training, effective change support and stakeholder education are key to a successful transition to an EHR \[[@B49]-[@B51]\]. Quality training can help significantly in reducing anxieties about using a new system. The availability of technical and training support during the initial implementation is essential \[[@B52]\]. Timing of training is critical. Training that is either too early or too late will waste resources and raise frustrations. The technology introduces the required tools to transform daily work, and training introduces the requisite skills to do it. The nature of technology has both a facilitating and a hindering effect. The design of the technology incorporates assumptions about its use that are not always congruent with the goals of the ambulatory practice members. Training must be brief, high-quality, closely timed to the point of need, and specifically directed to the practice\'s staffing and needs. Training needs to include a \"practice\" version of the system. Good training does more than build skills; it continues the communication and involvement opportunities. There are multiple audiences to be considered when planning training associated with EHR implementation and tailoring training strategies and plans to different subgroups (physicians, nurses, practice managers, receptionists, physician extenders) makes sense.

#### Having fun

Whenever possible, project change leaders must introduce elements of fun. Two fun techniques used previously are lunch-time or end-of-day training and planning sessions that provide pizza and soft drinks, and sessions that feature some form of non-threatening competition (e.g., between physicians using the system and physicians not using the system, or between nurses performing physician-related functions on the system and physicians performing nurse-related functions). This also provides an excellent opportunity to talk about some of the interesting experiences during the selection process. The message is that facing the future does not need be grim!

##### One Author\'s Implementation Observation

*In medium size practices of more than two doctors, the existence of teamwork is very important in incorporating the EHR in daily practice. Physicians should be working closely together as a team in order to agree on electronic information sharing through a common EHR. In practices where doctors did not communicate well, had other priorities, or did not want to share electronic data, resistance towards EHR implementation was very common. On the other hand, in practices where sharing of information, communication, and collaboration in patient care were well established, the use of EHR as an instrument for continuity of care was easily understood. As the practice of medicine is inherently autonomous, teamwork is not automatically established but gradually developed. The role of a champion to promote teamwork and information sharing is imperative for the success of EHR implementations*.

Large healthcare institutions usually have technical support staff for supporting and maintaining systems. In contrast, there was no support staff located in community physician offices. The configuration of the system has to be robust and stable in order to avoid extensive support and maintenance. In practices where doctors also had technical computer skills, implementation of the EHR proceeded faster as the process was assisted from within the practice. Physicians with technical computer skills acted as champions and promoters of the EHR system. Practices with such personnel had an advantage over other practices because they relied on personal initiative and internal skills. A nurse describes her experience in the initial stages of the implementation process: \"The whole task felt impossible. We had so many questions that it was impossible to call the help desk during a busy day. Thankfully, Dr. Smith would come and ask us if we had any problems many times during the day. We felt supported and at ease with the new system. We knew that we could ask him any question without having to interrupt our workflow.\"

### Implementation Phase

This phase assumes that realistic expectations were developed. If physicians and other key office staff are oversold on what the new system will do, the system is doomed to be regarded as at least a partial failure. The EHR champion must help the practice set realistic expectations for the impact on initial productivity during the early system implementation stages. During the implementation of an EHR, practice productivity will initially decline, no matter how good the system and what the preparations are for its implementation.

The following concepts must be addressed during the implementation process: engaging the patient; making changes and managing change; implementing rapidly and supporting extensively; and encouraging the practice.

#### Engaging the patient

Patients, especially those who visit more frequently, know when changes occur. Informing the patients about the anticipated EHR and what it will mean for them is important. Some practices develop a one-page handout to tell more about what will happen, when, and potential inconveniences and planned benefits for the patients. Early patient communication and involvement is useful.

#### Making changes and managing the change

No EHR system can be used immediately \"as delivered,\" nor can any EHR system totally satisfy the needs of a busy practice. Given this reality, it is important at the pre-implementation stage and during implementation to identify the practice needs to customize the selected system.

Each practice is unique in terms of its dynamics. Understanding the environment facilitates change management. Champion leaders need to identify key issues as they arise and address them as rapidly as possible. A change management strategy generally includes mechanisms for soliciting feedback at all stages of the change process. The alternative of not identifying problems and not providing feedback about problem resolution leads to misinformation within the office practice. Feedback obtained must be addressed promptly. Every issue cannot be resolved to everyone\'s satisfaction, but sharing information about which issues can be addressed (or not) and in what time frame is important.

#### Implementing rapidly and supporting extensively

When it is time for the actual implementation, complete the implementation as rapidly as possible and provide ample support. A primary goal is to have adequate personnel for direct support. Supplementary support in the form of written manuals, \"how to\" laminated cards, and online tutorials can also address the varied learning styles of individual users.

#### Encouraging the practice

Celebrating change-related milestones remains important. As noted in the studies of Lorenzi et al., throughout an implementation effort there are many people who contribute directly or indirectly \[[@B37]\]. The people who are the \"heroes\" for their efforts in the implementation process should be acknowledged and honored. Practice leaders need to reassure people about the changes that have taken place. Celebrations bring people together in a relaxed and informal setting to laugh a little and celebrate the success. It is important to stress that this is a celebration of reaching a *significant milestone on a long journey*, not an arrival at a destination.

### Post-implementation phase

The post-implementation phase involves continuous updating, training, evaluation, and again, celebration. Typically information systems have \"updates\" on a routine basis. When an update occurs, system users must be informed about the changes and re-trained if required. Each change to the system has implications for the daily work of the practice. Failure to continuously educate will cause individuals or the entire practice to \"fall behind,\" with resultant problems in system use and practice productivity.

Evaluating the process of implementing an EHR is significant. Did the implementation process occur smoothly? Did everyone in the practice participate and feel involved? Did events occur as planned? What were the strengths and weaknesses of the implementation? Evaluating the actions that occurred and the staff\'s reaction to them helps to shape both the practice and its future evolution. Very often what happens during an implementation is very different from what was planned. It is important to know what happened to either avoid repeating mistakes in the future or to follow a similar path to success at a later time.

Continue celebrating the new information system through sharing information and taking time to recognize and share success with the entire staff and with patients.

Summary
=======

Ambulatory practices are drawn toward teamwork, quality healthcare, patient information and support, and meeting patient needs. The EHR implementation experience depends on a variety of factors such as the technology, training, leadership, the change management process, and the individual character of each ambulatory practice office environment. The combination of these factors leads to differing implementation experiences.

This article presented a review of the benefits and barriers of EHRs for ambulatory clinical practices. To the extent possible we have identified studies concerning the implementation of EHRs in ambulatory settings in general and in small physician practices in particular. The goal is to provide a practical \"field guide\" for success based on experience with ambulatory practices of various types, sizes and locations. The key to success is to know how to enlist the right processes and resources to support the needs of individual practices during EHR implementation. Good, sound processes must support both technical and personnel-related organizational components. Both are important. Success is defined as the implementation and use of EHR technology to meet or exceed the stated vision and goals. Success often comes at the price of temporary setbacks and unanticipated frustrations. The result of successful EHR implementation is that the quality of patient care improves.

The majority of physicians and other healthcare providers readily learn, collaborate, and transform their daily work \[[@B31]\]. No matter how difficult the transition stage is, once the new system and workflows are in place, it is unlikely that the practice will want to revert to the old processes. Naturally, additional research is needed to further refine applicable recommendations for the small physician practice and the nuances of specific medical specialties. In spite of the dynamic nature of the industry and the increased implementation of EHRs across various settings there is a need for additional research concerning this subject in order to adequately understand and document the potential for increased efficiencies and potential benefits in smaller practices.
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